Background: We examined 12-month hormonal contraceptive continuation and pregnancy rates by abortion history. Study Design: Women who wanted to avoid pregnancy for at least 1 year were recruited at four San Francisco Bay area family planning clinics on regular service days and on abortion care days. Participants completed baseline and follow-up questionnaires. Multivariable Cox models assessed the factors associated with method discontinuation and pregnancy. Results: Women who were enrolled into the study on the day of their abortion were 20% more likely to discontinue their contraceptive method than women who never had an abortion [adjusted hazard ratio (AHR)=1.21, 95% confidence interval (CI)=1.03-1.42]. Women who had a recent abortion or previous abortion were 60% more likely to have a pregnancy during follow-up than women who never had an abortion (AHR=1.63, 95% CI =1.21-2.20, and AHR=1.66, 95% CI=1.18-2.33, respectively). Conclusion: The experience of having an unintended pregnancy and abortion does not lead to behavioral changes that protect against another unintended pregnancy.
Introduction
In spite of an expanding menu of contraceptive options, women in the United States continue to experience high rates of unintended pregnancy, with nearly half of all pregnancies identified as unintended [1] . Of these, 40% end in abortion [1] . One of the main reasons for these high rates is inconsistent and incorrect use of contraception. Among women undergoing abortion, 54% report contraceptive use (most often condoms or oral contraceptives) during the month they became pregnant. However, much of this use is ineffective, with 49% of condom users and 76% of pill users reporting incorrect or inconsistent use [2] .
Among women who have an abortion, about half go on to have a repeat abortion [3] . While having one abortion is an indicator of unintended pregnancy, repeat abortion signals the need for a greater level of support for improved contraceptive use [3, 4] .
Almost all abortion clinics offer contraceptive counseling as part of postabortion care [5] , and many women state an intention to use highly effective methods [6, 7] . The immediate abortion experience may create a "teachable moment" for young women who have experienced an unplanned or mistimed pregnancy. In education theory, a "teachable moment" is when a unique situation arises in which a person personally engages with an issue or problem.
The high personal interest increases the potential for listening and learning, usually to avoid the problem again in the future [8] .
For example, women receiving negative pregnancy test results are an ideal group on which to focus contraceptive interventions because they are at high risk for unintended pregnancy, are easily accessible when they present at the clinic for the test and are particularly receptive to messages about how to avoid the situation again [9, 10] . Similarly, women who receive abortion services may be motivated to learn how to avoid another unintended pregnancy. It is often assumed that women who experience the serious consequence of an unplanned pregnancy and subsequent abortion change their behavior and become more motivated to use contraception consistently, at least for the short term.
However, women who undergo abortion may have unique characteristics that make them a high-risk group and more susceptible to repeat unintended pregnancies than other patient populations. The very factors that contribute to their unintended pregnancies are also associated with poor method use, including stressful life events, impulsive behavior, denial of risk, inability to negotiate safer sex practices and low self-efficacy [11, 12] . One study found that women undergoing repeat abortions may have better access to contraception but struggle with using methods correctly [3] . Some women believe that there is a delay in the return to fertility after an abortion. Others may have the naïve expectation that they will never have sex again and thus do not need contraception [13] .
Few studies have compared long-term patterns of contraceptive use and pregnancy among women after an abortion with those who have never had an abortion. California is an ideal backdrop to examine this question. This state provides women wide access to abortion and family planning services and limits cost barriers due to MediCal and Family PACT, a state-sponsored family planning insurance program [14] . In an environment with limited cost and access barriers, variations in contraceptive use due to individual factors can be assessed.
We compare 12-month contraceptive continuation among three groups of women who were selecting to initiate a reversible hormonal contraceptive method: (1) women who were enrolled on the day they were having an abortion, (2) women who had a previous abortion at some other time before enrollment and (3) women who had never had an abortion. We also sought to assess the risk of becoming pregnant again within 12 months. Our hypothesis was that young women in both groups who have had an abortion would have higher rates of contraceptive discontinuation than those who never had an abortion despite stating their intention to avoid another unintended pregnancy. Because they had experienced a teachable moment, we expected that women who initiated a method after having undergone an abortion on the day of enrollment would have slightly better outcomes in the immediate 12-month followup period than women who had a previous abortion at some other time.
Materials and methods

Study setting and participants
The study was designed to examine continuation rates of newer combined hormonal contraceptives, the patch and vaginal ring, compared with oral contraceptives and depot medroxyprogesterone acetate (DMPA) to see if they result in longer use; results for these outcomes and overall sample characteristics are reported elsewhere [15] . The study was conducted from September 2005 to July 2008 at four Planned Parenthood clinics in the Northern California communities-Vallejo, Richmond, East Oakland and Hayward.
Women were recruited on regular family planning days (including teen clinic days) and on days devoted to abortion care. We enrolled consecutive women who presented for reproductive health care at the study clinics and selected to initiate a hormonal contraceptive after they received standard clinical care from clinic providers. Women were eligible for inclusion in the study if they were ages 15 to 24 years, not married, could read English or Spanish, not pregnant, not desiring pregnancy within the next year and able to provide written informed consent and comply with study procedures to be contacted over the next 12 months.
During enrollment, 1605 women were screened and 1387 women were enrolled; 187 women declined to participate, and 31 women did not meet eligibility criteria. Follow-up data on contraceptive use, discontinuation and pregnancies were available for 1316 women who completed at least one follow-up questionnaire. Follow-up data were available for 1237 participants at visit 2, 1256 at visit 3 and 1208 at visit 4. An attrition analysis revealed no significant differences between women who were lost to follow-up and those who contributed follow-up data in terms of intention to use the method in the next year, as well as sociodemographic and reproductive health factors, including age, race/ethnicity, low income, previous use of hormonal contraception and previous birth or abortion.
Procedures
Participants completed self-administered electronic questionnaires, at baseline and at 3, 6 and 12 months postbaseline. Questionnaires were pilot tested to ensure that the instrument was at an appropriate reading level and understood by respondents. The questionnaires, which were available in English and Spanish, were accessed through the Internet on laptop computers and were administered either at the clinic site or at a location convenient for the participant or when necessary by telephone. Study participants received $30 for completing the baseline and 12-month follow-up questionnaires and $20 for completing the 3-and 6-month follow-up questionnaires.
The study was approved by the Committee on Human Research at the University of California, San Francisco. All participants provided written informed consent. Because under California law, minors may consent to their own confidential reproductive medical and contraceptive care and the study posed minimal risk, parental consent for participation for minors was waived.
Study measures
The primary outcomes of interest were continuation of contraceptive methods and pregnancies over the 12-month follow-up period as assessed in the follow-up questionnaires. Participants were asked if they started the method selected, if they were using it currently and whether they used the method continuously. If participants discontinued the method, they were asked how long they used it. We defined an unintended pregnancy as any pregnancy occurring during the 1-year follow-up period. Retrospective reports of intention are unreliable. Women often are ambivalent about pregnancy intentions, they fluctuate frequently with partner changes and life changes and after a pregnancy has occurred. Therefore, we chose to use a prospective definition given that the desire to avoid pregnancy for 1 year was one of the eligibility criteria for the study. Information on pregnancies was collected via self-report at each follow-up, urine pregnancy tests at 6-and 12-month in-person followup visits and medical record chart review at the study sites at the end of the 12-month follow-up period.
The primary independent variable of interest was abortion history as assessed on the day of enrollment into the study. Participants were categorized as (1) women who were having an abortion on the day of enrollment, (2) women who previously had an abortion at some other time prior to enrollment into the study and (3) women who never had an abortion. We conducted a chart review to confirm whether a reported abortion was a previous abortion or one that occurred on the day of enrollment.
Other independent variables were selected based on their theoretical importance in the model and their having been identified in the literature as affecting the risk of contraceptive discontinuation and pregnancy. Independent variables included sociodemographic characteristics, contraceptive and reproductive history, attitudes toward pregnancy and provider-patient interaction, all of which were measured at baseline. Sociodemographic characteristics included age, race/ethnicity, highest grade completed and employment status.
Contraceptive and reproductive history variables included the contraceptive method selected for initiation at baseline (pill, patch, ring or DMPA), whether the woman had a sexual partner, whether she had ever had a previous birth and whether she had ever had a previous abortion (aside from the one they may have had on the day of enrollment). Attitudes toward pregnancy variables included those that assessed pregnancy intentions and future plans. Participants were asked the question: "How sure are you that you will use the baseline method selected for one year?" to gauge intent to use contraception (very sure, sure, somewhat sure and not at all sure) [16] . Participants were also asked their likelihood of becoming pregnant in the next 3 months by their main partner (not at all likely, a little likely, somewhat likely, very likely or do not know). To assess pregnancy desire, participants were asked how they would feel if they became pregnant in the next 3 months (very upset, somewhat upset, I would not care, somewhat pleased, very pleased and do not know) and their plans if they became pregnant by their main partner in the next 3 months (have an abortion, keep the baby or give it up for adoption or do not know). Provider-patient interaction variables included whether the pill, patch, ring and DMPA were discussed at the visit, who made the decision to initiate the method (self or self and/or provider) and how strongly they agreed to the statement that she chose the method due to provider counseling (strongly agree, agree, neutral, disagree, strongly disagree).
Data analysis
Women who completed at least one follow-up were included in the analyses; for those lost to follow-up during the study period, data are included up until the point when they are lost to follow-up (i.e., censored). To compare women with no follow-up data to women contributing study data, we completed an attrition analysis.
We examined the characteristics of the study population by abortion history as reported at baseline: abortion on the day of enrollment, previous abortion prior to enrollment or no previous abortion. Groups were compared using χ 2 statistics. We plotted 12-month contraceptive continuation by method with Kaplan-Meier estimates of the probability of discontinuation. Life table analysis was then used to estimate survival rates for contraceptive continuation and for pregnancy. The log-rank test was used to compare survival rates for each group.
To assess the factors associated with method discontinuation and pregnancy, we estimated Cox proportional hazards models [17] . Each woman contributed observation time to the analysis for the period in which she participated; individuals were censored when lost to follow-up, when the event (discontinuation or pregnancy) occurred or when they exited the study. To check the assumptions of the proportional hazards models, we estimated the Schoenfeld residuals. Independent variables were selected from the baseline data. Bivariate analyses were first conducted to examine the unadjusted associations with contraceptive discontinuation and pregnancy for each variable. Then covariates were selected for inclusion in the multivariable models based on biologic or social plausibility as evidenced in the literature. Likelihood ratio tests were used to estimate the final simplest models. Missing values are not included in the analyses. All multivariable models controlled for differences by age, race/ ethnicity, highest grade completed and clinic site. Adjusted hazard ratios (AHRs) and 95% confidence intervals (CIs) were estimated. Statistical analyses were performed using Stata 11 (Stata Corporation, College Station, TX, USA). 
Results
Pregnancy attitudes and experience
Among the study population, 29.2% had an abortion on the day of study enrollment, 13.8% reported having a previous abortion at some other time prior to enrollment and 57.0% reported never having an abortion (Table 1 ). Among women who had an abortion on the day of enrollment, 33% had a previous abortion at some other time. Compared with women who never had an abortion, women who had an abortion on the day of enrollment or at some other time prior to enrollment were more likely to have had a previous birth. They were also more likely to report that it was somewhat or very likely they would become pregnant in the next 3 months. Women who had an abortion on the day of enrollment or at some other time prior to enrollment were also less likely to report that they would be very or somewhat upset if they became pregnant in the next 3 months than women who never had an abortion. Women who had an abortion on the day of enrollment or at some other time prior to enrollment were more likely to report provider involvement in their choice of method and were more likely to have chosen their method because of what their provider said compared with women who have never had an abortion.
Contraceptive discontinuation
The 12-month discontinuation rate was high for all groups of women; however, it was significantly higher among women who were enrolled on the day they were having an abortion than among women who never had an abortion The multivariable model shows that having an abortion on the day of enrollment was a risk factor for method discontinuation after controlling for age, race/ethnicity, education and study clinic site (adjusted hazard ratio =1.21, 95% CI=1.03-1.42; Table 2 ). Women who selected to initiate the patch and DMPA were also more likely to discontinue their contraceptive method compared with those who selected to initiate the pill, and women who reported they were "very sure" they will continue their method for one year were less likely to discontinue than those who reported they were sure, somewhat sure, or not at all sure. None of the provider-client interaction variables were independently associated with contraceptive discontinuation and, therefore, were not included in the model.
Pregnancy rates
The 12-month pregnancy rate was significantly higher among women enrolled on the day they were having an abortion (30.0 per 100 person-years, 95% CI=25.6-35.1) and for women who had a previous abortion at some other time prior to enrollment (30.9 per 100 person-years, 95% CI=24.6-38.4) compared with women who never had an abortion (17.5 per 100 person-years, 95% CI=14.9-20.4; not shown).
The adjusted hazards models confirmed the higher pregnancy rates among women who had an abortion after adjusting for other factors (Table 2) . Women who were enrolled on the day they were having an abortion and women who had a previous abortion were significantly more likely to become pregnant during the 12-month follow-up period than women who have never had an abortion, controlling for age, race/ethnicity, education and study clinic site (AHR=1.63, 95% CI=1.21-2.20, and AHR=1.66, 95% CI=1.18-2.33, respectively). Women who selected to initiate the patch and ring were also more likely to become pregnant compared with those who selected to initiate the pill. Women who reported that they would have the baby should they become pregnant in the next year were also more likely to become pregnant than women who reported that they would have an abortion. None of the provider-client interaction variables were significantly associated with pregnancy.
Discussion
This study demonstrates that women who have abortions are a group of women at high risk of repeat unintended pregnancy. Even with an expanding menu of contraceptive options, including the ring and patch, contraceptive continuation is low in comparison with women who have never had an abortion. Our findings are consistent with studies in other contexts that have demonstrated low contraceptive prevalence and recurrent unintended pregnancies among women who have had recent abortions [13, 18] .
Our study challenges the assumption that the experience of having an unintended pregnancy and abortion leads to behavioral changes that protect against subsequent unintended pregnancy. This was also the conclusion in a study that found that women who have experienced an unplanned pregnancy were less likely to be using contraception than other women [12] . Any motivation that may have been gained by experiencing an abortion dissipates in the face of the multiple factors that contribute to poor contraceptive use.
Reproductive health care providers continue to struggle with assisting abortion patients to improve their contraceptive continuation. We did not examine the specific content of counseling received, though women who have experienced an abortion were more likely to have received input and advice from counselors than women who have not. Providers probably were responding to clients who appeared to be at higher risk or who had low participation in counseling and method selection. Contraceptive counseling occurs at the time of the abortion procedure and usually focuses on providing women information and a range of contraceptive methods [19] . Several studies have found that contraceptive counseling appears to have limited potential, however [18, 20, 21] . A meta-analysis of three studies involving 694 women found no evidence indicating that contraceptive counseling is effective in increasing acceptance and use of contraceptive methods after an abortion [20] . Immediate initiation of a contraceptive method has been linked to a lower risk of repeat abortion, however [22] .
Long-acting reversible methods, which include intrauterine devices (IUDs) and implants, appear to have the most promise for the post abortion population [23] . Contraceptive continuation of the IUD and implants have been found to be higher than oral contraceptives [24] [25] [26] [27] [28] . Studies also demonstrate reduced repeat pregnancies and abortions among postabortion clients who select an IUD [7, 29] .
Abortion is increasingly becoming concentrated among disadvantaged communities [30] . Thus, solutions that focus on the larger contextual factors in women's lives along with individual women's attitudes and beliefs may also be effective. Repeat unintended pregnancies should not be seen in a vacuum but rather as a symptom of disempowerment where women lack control over their reproductive lives.
Interventions that improve women's ability or motivations to manage aspects of their lives and plan for the future are needed. Lack of ability to plan appears to put women at high risk of unintended pregnancy. In one study, the only predictor that a woman would be using contraception 3-5 weeks after her abortion was whether she indicated on her medical history form that she wanted contraception or information about contraception [13] . In our study, one of the strongest protective factors against contraceptive discontinuation was reported confidence in using the selected contraceptive method for a year after initiation. It is important to explore the effects of interventions that address contextual factors like pregnancy ambivalence, sexual relationships, life opportunities and self-efficacy because women who face the most contextual barriers benefit most from timing their births when it fits their social and financial priorities.
